Willaston C of E
Primary School




Teaching Calculations at
Willaston C of E
Primary School

This document sets out the expectations for each year group in terms of
calculations strategies which will be taught, explored and applied to a range of
contexts.

Concrete, Pictorial, Abstract

The children’s understanding of these calculation strategies will be underpinned by a
secure understanding of place value. At Willaston C of E Primary
School we teach through a CPA (concrete, pictorial, abstract)
approach. Understanding in all areas of maths will be developed
by children using concrete resources and interpreting and using
pictorial representations before moving onto solve abstract
calculations. There are a range of place value and counting
resources available for the children to use in each classroom. The CPA
process/approach will be clearly exemplified on maths working walls for the current
maths focus.

Checking Children’s Understanding

Teachers will be aware, not only of their year group’s expectations but those the
children have learnt previously. It is important that teachers check the children’s
understanding of the previous teaching before moving on, in order for the children to
really master the mathematics curriculum. Where individuals or groups of children do
not show a secure understanding of what has been taught previously, it will be
necessary to track back, either through whole-class teaching or individual or group
intervention (boost sessions).

Mental Strategies

This document also contains essential information about the mental strategies that
children will be taught. It is of vital importance that these are given high-priority
during maths teaching and practised regularly, so that children g y
have the skills which are required across all areas of maths. m;stthg J




NOBE I EOWN

National Curriculum Obijectives:
Addition objectives from Addition
and Subtraction Strand

Year 1

Key Skills/ other linked NC Objectives

(Place Value)

Key Vocabulary

* Read, write and interpret
mathematical symbols involving
addition (+) and equals (=) signs.

» Represent and use number
bonds within 20.

» Add one-digit and two-digit
numbers to 20, including 0.

= Solve one step problems that
involve addition, using concrete
objects and pictorial
representations and missing
number problems.

Count forwards to and across 100,
beginning with 0 or 1, or from any
given number.

Count, read and write numbers to
100 in numerals.

Given a number, identify one more.

Identify and represent numbers
using objects and pictorial
representations including the
number line.

Read and write numbers from 1-20
in numerals and words.

Addition, add,
altogether, put
together, sum, and,
plus, total

Equals, equal to,
makes

more than, less
than, fewer, most,
least

Children should:

® Have access to a wide range of counting equipment, everyday objects, number tracks and
number lines, and be shown numbers in different contexts. They should explore number
and the different ways the numbers can be partitioned (representing and using number

bonds within 20).

®* Read and write the addition (+) and equals (=) signs within number sentences. Specific
learning should take place, through exploration of number, around the equals sign, ensuring
children understand it’s role within a number sentence and that it does not always just

indicate where the answer goes.




® Interpret addition number sentences and solve missing box problems, using concrete
objects and number line addition to solve them: 8 + 3 = |:| |:|= 15+ 4 and

14 J+o.

®* Where children are not yet secure in their Early Learning Goals, they should be given the
opportunity to consolidate these foundations.

Mental Methods- The children should be taught to use the following mental strategies,
and to use jottings to support their methods:

« Counting on in ones

+ Re-ordering the numbers when adding e.g. put the larger number first

+ Counting on and back in ones, twos and tens

» Looking for pairs of numbers that equal 10

« Partitioning small numbers to bridge tens e.g. 8+3 = 8+2+1

» Partitioning using known facts e.g. double and adjust 5+6 = 5+5+1

* Adding 9 to a number by adding 10 and then subtracting 1

» Recalling number bonds to 10 and 20 in several different forms (e.g. 9+7 = 16, 16-7=9 and
7=16-9)

Written Methods: Building on the prior learning, and exploration of number outlined above,
children should:

Step 1 - Use numbered number lines to add, by counting on in ones. Children should be
encouraged to start with the larger number.

Step 2 - Once confident using a number line for addition, children should be taught to use
their understanding of partitioning numbers and number bonds to bridge tens.
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Year 2

National Curriculum Objectives: Addition Key Skills/ other linked NC Key Vocabulary
objectives from Addition and Subtraction Strand Obijectives (Place Value)
Solve problems with addition e Countinstepsof2,3 Addition, add,
= Using concrete objects and pictorial and 5 and count in tens | altogether, put
representations, including those involving from any number together, sum,
numbers, quantities and measures. * Understand the place and, plus, total
= Apply their increasing knowledge of mental value of 2-digit
and written methods. numbers (tens, ones) Equals, equal to,
Add numbers using concrete objects, pictorial * Compare and order makes
representations and mentally: numbers to 100_ and
- Add two-digit numbers and ones. use <, >and = signs. more than, less
» Add two-digit numbers and tens. * Read and write than, fewer, most,
- Add two, two-digit numbers. numbers to at least 100 | least, double

in numerals and words.

» Add three one-digit numbers. )
« Identify, represent and

» Recall and use addition facts up to 20 fluently estimate numbers
. . . N.B: Same vocabulary
and derive and use related facts up to 100. using different as Year 1. 1o be
+ Show that addition can be done in any order. representations, Conso|idat’ed and
» Recognise and use the inverse relationship including the number extended in different
between addition and subtraction and use this line. contexts.

to check calculations and solve missing box
number problems.

Children should:

+ Have access to a wide range of practical resources and equipment, counting materials,
models and images and should be given the opportunity to use these to support their
understanding of mental and written methods at all stages.

« Spend time learning and practising mental methods for addition, starting with questions
which do not cross boundaries and progressing to those that do. This will include exploring
number and different ways to partition number, to support addition strategies as well as
adding the nearest multiple of 10 and adjusting (e.g. to add 9, 19 etc.), using near doubles
and partitioning and recombining.




Mental Methods: The children should be taught to use the following mental strategies, and
to use jottings to support their methods:

» Reordering numbers when adding

« Count on in tens or ones

» Using knowledge of pairs making 10 and place value

« Compensating: add 9, 19, 11 or 21

 Compensating: doubling and adjusting +1 =3

« Partitioning: Bridge through 10 when adding. Kﬂ‘ \
" . : 52 53 72

« Partition and combine multiples of tens and

ones.
* Looking for number bonds/known facts when adding 3 one-digit numbers.

Steps for Written Methods:

All steps to be supported by concrete and pictorial, with a focus on Year 2 children becoming
confident in using a blank number line as a jotting for their mental method as well as a
pictorial representation to prepare them for more formal written methods in the future.

Step 1. Add two-digit numbers and ones g i .:8: 2
Children consolidate and extend their learning B!l =
from year 1 . - %
Step 2: Adding tens to a two-digit number
Children build on their previous learning and __L;ég t+ 3 ;0 1:7:7 =
progress from adding one-digit numbers to 410 | kol | [+1O
adding multiples of 10. #/ \/’\ \/—\ \

Lb 56| [ | |
Step 3: Adding two, two-digit numbers —t —

32 i2lhi=]016

Once confident with the above, and using ‘o (73 L A T
their ability to partition two-digit numbers ’—\/'\ }‘\}‘yﬂfi
into tens and ones, children add two two- £ 7) b | |54 i it
digit numbers on a number line. —
Step 4: Using number lines efficiently 6 | [+]2 '5 | 2 5 b
When children are showing a secure | f_?:Q\‘V | a5
understanding of the above steps, they should / ‘\/’” A\
be taught to use number lines to calculate in 6;‘ Sl 8 8#’
the most efficient way. This will include TSI T A |
partitioning numbers to bridge tens, as in the | Bi7|+|216l= 1613
second example. L120] | 4 |4




Step 5: Partitioned Column Method (Year 2 if appropriate and Year 3)

Those children who are ready, may progress to a
partitioned column method. Children to progress
only when they have really mastered the previous
steps and have shown understanding through
their mental methods.

Children to work with examples which do not cross
boundaries first and working left to right, before
progressing (if they are ready) to those which do
cross boundaries and working right to left)




MODETEON

Year 3

Key Skills/ other linked NC

National Curriculum Objectives: Addition

Key Vocabulary

objectives from Addition and
Subtraction Strand

Add numbers mentally, including

three-digit numbers and ones.

Add numbers mentally, including
three-digit numbers and tens.

Add numbers mentally, including
three-digit numbers and hundreds.
Add numbers with up to 3 digits,
using formal written method of
columnar addition.

Estimate the answer to a calculation
and use inverse operations to check
answers.

Solve problems including missing
number problems, using number
facts, place value, and more complex
addition.

Objectives (Place Value)

Find 10 or 100 more than a
given number.

Recognise the place value of
each digit in a three-digit
number.

Identify, represent and
estimate numbers using
different representations.
Read and write numbers up
to 1000 in numerals in
words.

Compare and order numbers
up to 1000.

KS1 Vocab plus:

Combined, more,
column, carrying,
expanded, compact

Children should:

» Have access to a wide range of practical resources and equipment, counting materials,
models and images and should be given the opportunity to use these to support their
understanding of mental and written methods at all stages.

» Spend time learning and practising mental methods for addition, starting with questions
which do not cross boundaries and progressing to those that do. This will include exploring
number and different ways to partition number, to support addition strategies as well as
adding the nearest multiple of 10 and adjusting (e.g. to add 9, 99 etc.), using near doubles
and partitioning and recombining.

Calculate 346 add 6=

6

£ 4
4 2

346 +4 = 350

350 4+ 2 =352




Mental Methods: The children should be taught to use the following mental strategies, and
to use jottings to support their methods, where appropriate:

« Counting on in hundreds, tens and ones to find the total.

= Partitioning into hundreds, tens, and ones in different ways, then recombine
(824 =800 + 20 + 4,824 =700 + 110 +14).

+ Reorder the numbers when adding.

« Bridge through a multiple of 10, then adjust.

» Use known facts and place value to add

» Use patterns of similar calculations

 Compensating: add or subtract 10, 20 or 100 and adjust.

Steps for Written Methods:
Carrying in the ones column only

Step 1: To apply expanded column

methods from Y2 when adding three-digit

numbers. This may be new teaching for L
the children, depending on whether they
were ready for this in Year 2. Therefore,
they may need to track back.

3 7

Step 2: Introduce the expanded | |2 (7% ‘%)
column method. S 0O (30+ 20)

© 0O (x004 200)

6. 62
Step 2 and Step 3 can be taught alongside each Add the ones column
other to ensure the children understand the first, in preparation for
value of the numbers they are adding in the the compact method.

compact method.

Step 3: Move to the compact column
addition, first without carrying and
then with.

| Add the ones first.

| Carry numbers
underneath the
bottom line.




Carrying in the tens column only

Step 1: To apply expanded column
methods from Y2 when adding three-
digit numbers. This may be new teaching
for the children, depending on whether
they were ready for this in Year 2.
Therefore, they may need to track back.

2SI
Step 2: Introduce the expanded o S 03 15 O O |
column method. b B £% 3
\ 1.0 (3otg0) |
20 O (2o048)
3 l q L1

Step 2 and Step 3 can be taught alongside each
other to ensure the children understand the
value of the numbers they are adding in the
compact method.

Add the ones column
first, in preparation for
the compact method.

Step 3: Move to the compact column
addition, first without carrying and
then with.

Add the ones first.
Carry numbers
underneath the

bottom line.

Ensure correct use of vocabulary throughout. E.g. we are adding 3 tens and 8
tens (30 and 80) to make 11 tens or 110, as opposed to 3 and 8 equals 11.




Carrying in the ones and the tens column

Step 1: To apply expanded column
methods from Y2 when adding three-digit
numbers. This may be new teaching for the
children, depending on whether they were
ready for this in Year 2. Therefore, they
may need to track back.

Step 2: Introduce the
expanded column method.

Add the ones column
first, in preparation for
the compact method.

Step 2 and Step 3 can be taught alongside each
other to ensure the children understand the
value of the numbers they are adding in the
compact method.

Step 3: Move to the compact column
addition, first without carrying and
then with.

Add the ones first.
Carry numbers
underneath the

bottom line.




NOBE I EOWN

Year 4

National Curriculum Objectives: Addition Key Skills/ other linked NC Key Vocabulary
objectives from Addition and Obijectives (Place Value)
Subtraction Strand
« Add numbers with up to 4 digits * Find 1,000 more than a given )
using the formal methods of number. All previously taught
columnar addition where » Recognise the place value of vocabulary, plus:
appropriate. each digit in a four-digit Inverse, operation,
- Estimate and use the inverse number. opposite, increase
operations to check answers to a » ldentify, represent and
calculation. estimate numbers using
* Solve two-step addition problems in different representations.
contexts, deciding which operations  Compare and order numbers
to use and why. beyond 1000.

Children should:

 Have access to a wide range of practical resources and equipment, counting materials,
models and images and should be given the opportunity to use these to support their
understanding of mental and written methods at all stages.

+ Be given time to extend their previous work on adding multiples of 10 and 100 to adding
1000s too.

» Spend time learning and practising mental methods for addition. This will include exploring
number and different ways to partition number, to support addition strategies as well as
adding the nearest multiple of 10, 100 and 1000 and adjusting (e.g. to add 9, 49, 99, 999
etc), using near doubles and partitioning and recombining.

Mental Methods: The children should be taught to use the following mental strategies, and
to use jottings to support their methods, where appropriate:

« Countin steps of thousands, hundreds, tens and ones.

» Reorder numbers in a calculation

» Add 3 or 4 small numbers

= Partition: adding the most significant digit first

» Compensating: doubling and adjusting

» Compensating: Adding the nearest multiple of 10 or 100 and then adjust

» Using knowledge of place value and related calculations e.g. working out 150 +140 =
290 by using 15 + 14 = 29.




Written Methods:

Recap the children’s understanding 3
of Year 3 calculation strategy,

moving to the compact column

method adding the ones first and | L'-
carrying numbers underneath the '
calculation. . | ‘,_ ..Lﬂ

7] '\

\L}_qB
~A LN
|

Ensure correct use of vocabulary
throughout. E.g. we are adding 7 hundreds
and 4 hundreds, not 7 add 4 for example.

Teach children to apply their use
of the column methods to
decimal numbers.

M T T
| w|—= !
-~dNo F

The decimal point
should be aligned in
the same way as the

other place value
columns and must be
in the same column

in the answer.

Apply column method to money and measurement values.
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Year 5

National Curriculum Objectives: Addition Key Skills/ other linked NC Key Vocabulary

objectives from Addition and Objectives (Place Value)
Subtraction Strand

» Add whole numbers with more than » Read, write and compare _
4 digits, including using formal numbers to at least All prevllouslyltaught
written methods (columnar addition). 1,000,000 and determine vocabulary, plus
« Addincreasingly large numbers the value of each digit. Tenths, hundredths,
mentally. = Count forwards in steps of thousandths, decimal
- Solve addition multi-step problems powers of ten for any given | Places, decimal point
in contexts, deciding which number up to 1,000,000.
operations and methods to use and
why.

Children should:

 Have access to a wide range of practical resources and equipment, counting materials,
models and images and should be given the opportunity to use these to support their
understanding of mental and written methods at all stages.

+ Spend time learning and practising mental methods for addition. This will include exploring
number and different ways to partition number, to support addition strategies as well as
adding the nearest multiple of 10, 100 and 1000 and adjusting (e.g. to add 9, 49, 99, 999
etc.); using near doubles; partitioning and recombining; inverse and using number bonds.

Mental Methods: The children should be taught to use the following mental strategies, and
to use jottings to support their methods, where appropriate:

 Countingoninstepsof0.1, 1, 10, 100 or 1,000

+ Reorder the numbers in a calculation

= Partitioning, adding the most significant digit first

 Compensating: Add a multiple of 10, 100 or 1,000 and adjust.

 Compensating: Double and adjust.

« Use knowledge of place value and related calculations e.g. 6.3 + 4.8 using 63 + 48




Written Methods:

To include money, measures and decimals with different numbers of decimal places.

The decimal point should be aligned =
in the same way as their other place

value columns and must be in the

same column in the answer.

M T T

A_l;
— ot W
o~ o

Pupils should be able to add more than
two values, carefully aligning place
value columns.

Children should understand the place
value of tenths and hundredths and
use this to align numbers with different } [ [
numbers of decimal places. —

!
Numbers should exceed 4 digits. ) - »‘Z g "i" i%_

Empty decimal places could be
filled with zero to show the place
value of the column.

Ensure correct vocabulary is
used throughout. E.g. 6 tenths
and 7 tenths equals 13 tenths.
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Year 6

National Curriculum Objectives: Addition Key Skills/ other linked NC Key Vocabulary

objectives from Addition, subtraction, Objectives (Place Value)

multiplication and division strand.
Perform mental calculations, including » Read, write, order and )
with mixed operations and large compare numbers up to Consolidate use of
b 10 000 000 and determi all previously

NUMDErS. V00,000 ana determine taught vocabulary.
Use their knowledge of the order of the value of each digit.

operations to carry out calculations
involving the four operations.

Solve addition multi-step problems in
contexts, deciding which operations
and methods to use and why.

Solve problems involving four-
operations.

Use estimation to check answers to
calculations.

Children should:

Have access to a wide range of practical resources and equipment, counting materials,
models and images and should be given the opportunity to use these to support their
understanding of mental and written methods at all stages.

Spend time learning and practising mental methods for addition. This will include exploring
number and different ways to partition number, to support addition strategies as well as
adding the nearest multiple of 10, 100 and 1000 and adjusting (e.g. to add 9, 49, 99 999
etc.); using near doubles; partitioning and recombining; inverse and using number bonds.

Mental Methods: The children should be taught to use the following mental strategies, and
to use jottings to support their methods, where appropriate.

Consolidate all strategies from previous years

Partition, adding the most significant digit first

Compensating: adding a whole number, multiple of 10 or double and adjust.

Use knowledge of place value and related calculations e.g. 680 + 430, 6.8 + 4.3, 0.68 + 0.43
can all be worked out using the related calculation 68 + 43.




Written Methods:

Written method of column addition should be used in a variety of contexts and with numbers
of increasing size and complexity.

This should include addition several numbers with | I T A
different numbers of decimal places (including in
the context of measures and money).

Tenths, hundredths and thousandths should be
correctly aligned, with the decimal place lined up
vertically, including in the answer row.

Zeros should be added into empty decimals
places to show there is no value to add.

Adding several numbers with more =+
than four-digits. 2 I

- O W
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Year 1

National Curriculum Objectives: Subtraction Key Skills/ other linked NC Key Vocabulary
objectives from Addition and Subtraction Objectives (Place Value)
Strand
* Read. Write and interpret e Count backwards from and Subtraction,
mathematical symbols involving across 100, beginning from subtract, take away,
subtraction (-) and equals (=) signs. any given number. minus
 Represent and use related subtraction | = Count, read and write
facts within 20. numbers to 100 in numerals. | Halve, half,
» Subtract one-digit and two-digit + Given a number, identify one
numbers to within 20, including O less. Difference, distance
= Solve one step problems that involve + Identify and represent between
subtraction, using concrete objects numbers using objects and
and pictorial representations and pictorial representations Less, least, few,
missing number problems. including the number line. fewer, fewest
 Read and write numbers
from 1-20 in numerals and
words.

Children should:

®* Have access to a wide range of counting equipment, everyday objects, number tracks and number
lines, and be shown numbers in different contexts.

® Consolidate their understanding of subtraction practically, showing subtraction on bead strings,
using cubes etc. They should then use practical resources alongside pictures to make the link
between concrete and pictorial representations.

— 1 &6

* Read and write the subtraction (-) and equals (=) signs within number sentences. Specific learning
should continue, through exploration of number and use of practical resources, around the equals
sign, ensuring children understand it's role within a number sentence and that it does not always
just indicate where the answer goes.

* Interpret addition number sentences and solve missing box problems, using concrete objects and
number line subtraction to solve them: 8 - 3= ] 15-[ | =10 and 9 =14} |

* Be introduced to finding the difference. This will be introduced practically, using the language ‘find
the distance between’ and ‘How many more?’

- 715 3 more
o than 4




Mental Methods: The children should be taught to use the following mental strategies, and
to use jottings to support their methods:

» Count back in ones

+ Find one less than a number

* Find 10 less than a multiple of 10

» Take away a small number by counting back

« Find a small difference by counting on (using equipment)

« Begin to bridge through 10 when subtracting a one-digit number

» Start to recall subtraction facts up to and within 10 and 20 and understand subtracting O.

Written Methods: Building on the prior learning, and exploration of number outlined above.

Step 1 : —— R ) S| [

1 == = | | \ ‘
Use numbered number lines to ' \ - ! : 3 1= 1 H = ‘\
subtract, by counting back in ones, ; | s Ve ]
marking the jumps on a number line or BT L O 2 T
number track = ! = i —}lv l =k

X \ -f,r-l,vl_-l ‘[

Step 2

Once confident using a number line for L2 Sl 7 [ 5]
subtraction, children should be taught to use ‘ o T IR B I _———_—
their understanding of partitioning numbers and ; ; = S
number bonds to bridge tens. ‘ = ——

-

Use resources such as straws to model bridging
back through 10.

Show how this links to the Part-Whole model.

v_l\' 4]

8q|°\|l1
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Year 2

National Curriculum Objectives: Subtraction

objectives from Addition and Subtraction Strand
Solve problems with subtraction

Using concrete objects and pictorial
representations, including those involving
numbers, quantities and measures.

Apply their increasing knowledge of mental and
written methods.

Subtract numbers using concrete objects, pictorial
representations and mentally:

Subtract two-digit numbers and ones.
Subtract two-digit numbers and tens.
Subtract two, two-digit numbers.

Recall and use subtraction facts within 20
fluently and derive and use related facts up to
100.

Key Skills/ other linked NC
Objectives (Place Value)
Count in steps of 2, 3and 5
and count in tens from any
number
Understand the place value
of 2-digit numbers (tens,
ones)

Compare and order
numbers to 100 and use

<, >and =signs.

Read and write numbers to
at least 100 in numerals
and words.

Identify, represent and
estimate numbers using
different representations,
including the number line.

Key Vocabulary

Subtraction, subtract,
take away, minus

Halve, half,

Difference, distance
between

Less, least, few, fewest,
fewer

N.B: Same vocabulary as
Year 1, to be consolidated
and extended in different
contexts.

« Show that subtraction cannot be done in any
order.

 Recognise and use the inverse relationship
between addition and subtraction and use this
to check calculations and solve missing box
number problems.

Children should:

® Continue to have access to a wide range of counting equipment, everyday objects, number tracks
and number lines, and be shown numbers in different contexts.

® Consolidate their understanding of subtraction practically, showing subtraction on bead strings,
using cubes etc. They should then use practical resources alongside pictures to make the link
between concrete and pictorial representations.

-]

39 Lo (e

* Read and write the subtraction (-) and equals (=) signs within number sentences. Specific learning
should continue, through exploration of number and use of practical resources, around the equals
sign, ensuring children understand it's role within a number sentence and that it does not always
just indicate where the answer goes.

* Interpret addition number sentences and solve missing box problems, using concrete objects and
number line subtraction to solve them: E.g.28 - 34 | 35-[ |=2lanf |=24-9



https://www.google.co.uk/url?sa=i&rct=j&q&esrc=s&source=images&cd&cad=rja&uact=8&ved=2ahUKEwjb7uTatunbAhXJVBQKHZKVDzMQjRx6BAgBEAU&url=http%3A//kateshomeschoolmath.com/six-things-you-need-to-know-about-math-manipulatives/&psig=AOvVaw2FjABW6uXtj5roH6nOt7vA&ust=1529830985154287

* Be introduced to finding the difference, continuing to develop understanding of this e.qg. find the
distance, how many more, how many less etc. Children to start to develop an understanding of the
different methods that can be used for this (counting back, counting on) and when we might use
each.

Mental Methods:

® Counting back in tens and ones.

« Subtract mentally a ‘near multiple of 10’ by subtracting and adjusting

« Subtract a small number by counting back.

« Find a small difference by counting up from the smaller to the larger number (on a number line)

« Recalling subtraction facts for numbers to 20 and using these to derive the related facts up to
100.

e Subtract by partitioning the second number and subtracting tens then ones.

» Use patterns of similar calculations.

Written Methods:

All steps to be supported by concrete and pictorial, with a focus on Year 2 children becoming
confident in using a blank number line as a jotting for their mental method as well as a pictorial
representation to prepare them for more formal written methods in the future.

Step 1: Subtracting ones from a two-digit number :

Children consolidate and extend their learning from
Year 1 and extend to larger 2-digit numbers

Step 2: Subtracting two-digit numbers and tens

Children build on their previous learning and
progress from subtracting one-digit numbers to
subtracting multiples of 10.

Step 3: Subtracting two, two-digit numbers
Once confident with the above, and using their ability
to partition two-digit numbers into tens and ones,
children subtract a two-digit number from a larger
two-digit number on a number line.

Step 4: More efficient methods for subtraction.

When children are showing a secure understanding
of the above steps, they should be taught to use
number lines to calculate in the most efficient way.
This will include partitioning numbers to bridge tens,
as in the second example.




SUBTRANCTEON

Year 3

National Curriculum Objectives: Subtraction Key Skills/ other linked NC Key Vocabulary
objectives from Addition and Subtraction Objectives (Place Value)
Strand
* Subtract numbers mentally, including  Find 10 or 100 less than KS1 Vocab plus:
three-digit numbers and ones. a given number.
= Subtract numbers mentally, including » Recognise the place Reduce, how many less?
three-digit numbers and tens. value of each digitin a How many remain?
= Subtract numbers mentally, including three-digit number.
three-digit numbers and hundreds. = Identify, represent and Exchange, decrease,
= Subtract numbers with up to 3 digits, estimate numbers using | value, digit, hundreds
using formal written method of different
columnar subtraction. representations.
- Estimate the answer to a calculation » Read and write numbers
and use inverse operations to check up to 1000 in numerals
answers. in words.
» Solve problems including missing » Compare and order
number problems, using number facts, numbers up to 1000.
place value, and more complex
subtraction.

Children should:

e Continue to use practical resources alongside the developing calculation strategies. These
will include dienes, place value counters, place value charts, digit cards etc and will be
appropriate for support children’s subtraction with three-digit numbers.

e Apply their understanding of using concrete resources to using pictorial representations
alongside their abstract calculations.

Tens Ones Calculation

on BEEE| 73 omic
Iml'" B o [0 ot HE

e EILN

« Continue to develop their understanding of finding the difference. They should experience
difference contexts and representations for doing this and start to become more secure
with choosing the most effective strategy to do this.




Mental Methods:

» Counting back in hundreds, tens and ones.

= Counting on as a mental strategy for subtraction when the numbers are close together
(e.g. 131-129), and for finding a small difference.

» Compensating: subtract mentally a near multiple of 10 then adjust.

= Bridging through a multiple of 10

» Use knowledge of number facts and place value to subtract pairs of numbers

» Subtract a two-digit number by partitioning it then subtracting tens and ones.

» Use patterns of similar calculations

» Use the relationship between addition and subtraction.

Written Methods:

Step 1: Working left to right

Introduce this method with examples where no By = 213= 1§ e
exchanging is required. Use this as an opportunity e PR
to reinforce place value and check children’s ERBbolriz
understanding before moving on. 50 + [,. By

Step 2: Working right to left

Introduce exchanging through practical
subtraction. Make the larger number
with dienes and then physically
exchange a row of 10 for ten ones.
Model how to record this.

ZuS|I= 13| 7= x
60

e+l
IS0 1F 17|

Step 3: = Telz
Once the children are secure with the 2 k2= f 2
| 100 30 i
Ols Dl 2
0lol+ |50 W
in a variety of contexts. ol+glo +8 =8 3

Step 4:

When children are ready, and have a
secure understanding of the maths
involved, they may use compact column
subtraction for three-digit numbers. It is
useful to introduce this stage alongside
Step 4 to ensure understanding.

‘exchanging’ method, they can use this
to subtract two and three-digit numbers

oo {0~ U
~o )




SUBTRNCTEON

Year 4

National Curriculum Objectives: Subtraction Key Skills/ other linked NC Key Vocabulary

objectives from Addition and Subtraction
Strand

Objectives (Place Value)

= Subtract numbers with up to 4 digits | = Find 1,000 more than a All previously taught
using the formal methods of columnar given number. vocabulary, plus
addition where appropriate. + Recognise the place Reverse, backwards,
» Estimate and use the inverse value of each digitin a remove, decrease,
operations to check answers to a four-digit number. inverse
calculation. « Identify, represent and
» Solve two-step addition problems in estimate numbers using
contexts, deciding which operations different
to use and why. representations.

Children should:

« Continue to use concrete and pictorial resources to build their understanding as they
apply their previous learning to subtracting four-digit numbers.

= Be given the opportunity to explore and use different written and mental strategies in a
range of contexts, discussing how effective the strategies are and why. Children should
start to select the most effective strategies.

= Continue to develop their understanding of finding the difference, choosing the most
appropriate strategies to do so.

Mental Methods:

e Counting on and back in thousands, hundreds, tens, ones.

* Use known facts and place value to subtract

e Counting on to subtract when the numbers are close together.

e Find a difference by counting up through the next multiple of 10, 100 and 1,000
e Compensating: Subtracting the nearest multiple of 1, 10, 100 or 1,000 and adjust.




Written Methods: -

,s,-zf NS DN
Step 1 mocdl § 8- 211 W11 1SS S0 A
Return to the expanded column I j wF el ] ] h,

: .:5..»9_.9 ‘ol lslaloleisei vz | | ||
_‘-\Qi thooggd“i
clolol+\iolelvioo ¢,

method and use practical
resources and pictures to reinforce
previous learning and extend to
subtracting four-digit numbers.

Begin with subtracting with no
exchange. Move onto exchange
into the ones column only, the tens
column only and then the hundreds
column only. Extend to needing
exchange into combinations of the
ones, tens and hundreds columns.

Step 2:

Compact column subtraction.
Ensure children have the
opportunity to apply this method
to a variety of different contexts,
including money and measures.

Ensure children have experience of using this method for subtraction where there is a 0 in the
column they need to exchange from, and that they understand, through clear modelling (using
practical resources) how to move to the next column and exchange then ‘move’ the value
along.

Ly
6

N EIE




SUBTRACTEOW

Year b

National Curriculum Objectives: Subtraction Key Skills/ other linked NC Key Vocabulary
objectives from Addition and Subtraction Objectives (Place Value)
Strand
= Subtract whole numbers with more * Read, write and _
than 4 digits, including using formal compare numbers to at | All previously taught
written methods (columnar least 1,000,000 and vocabulary, plus
subtraction). determine the value of
= Subtractincreasingly large numbers each digit. Tenths, hundredths,
mentally.  Count backwards in decimal, decimal point
= Solve subtraction multi-step problems steps of powers of ten
in contexts, deciding which operations for any given number up
and methods to use and why. to 1,000,000.

Children should:

» Continue to be given the opportunity to work with practical resources and pictorial
representations in order to consolidate and extend their understanding of the maths which
underpins the methods. They should be interpreting pictorial representations as part of
their varied fluency, reasoning and problem solving.

+ Be becoming, through regular practise, discussion and modelling, more independent in
their ability to select the most efficient methods. They should be given regular
opportunities to solve the same problem in several different ways and discuss their
findings (this includes finding the difference).

Mental Methods:

» Counting back steps of 0.1, 1, 10, 100 or 1000

» Use known facts and place value to subtract

» Find a difference by counting on through the next multiple of 10, 100 or 1,000

= Subtract by counting up from the smaller to the larger number where this is the most
efficient method

« Subtract the nearest multiple of 1, 10 or 100 then adjust

« Use knowledge of place value and related calculations e.g. 4.5 - 3.6 using 45 - 36

« Use the relationship between addition and subtraction




Written Methods: Compact Column Subtraction

Children use this method to subtract T T
increasingly large and complex :2 ~
numbers, in a range of contexts. | 6 | '

Those children who are not ready for "_ s 2 3 7 E Yo
this, should become confident with - A e
the expanded column method first. . é O i c’ Q s

Children should be taught to use this
method to subtract decimals,

including mixtures of whole numbers SR 2 :
and decimals, ensuring they align the ' 73\' 65 ‘ 'Ql
decimal point correctly. 5 . ‘+ '5“:'l‘ .’ ' |
Children should be taught to add a i T7:7: | ' | 1» is :
zero in any empty decimal places to . T Ean S |
aid understanding of what to Sl FVSS . S

subtract in that column.

Ensure children have experience of
using this method for subtraction
where there is a 0 in the column they
need to exchange from, and that they
understand, through clear modelling i
(using practical resources) how to
move to the next column and exchange
then ‘move’ the value along.

w o Qo
o | RUy
WS

O IN (DN
NN
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Extend to provide children with opportunities for
subtracting and finding the differences with money and measures.




SUBTRAGTTON

Year 6

National Curriculum Objectives: Subtraction Key Skills/ other linked NC Key Vocabulary

objectives from Addition, Subtraction,
Multiplication and Division Strand

» Perform mental calculations, including | = Read, write, order and

Objectives (Place Value)

Consolidate use of all

with mixed operations and large compare numbers up to \F/’gi\ggslg?'ytaught
numbers. 10,000,000 and '

« Use their knowledge of the order of determine the value of
operations to carry out calculations each digit.

involving the four operations.

» Solve subtraction multi-step problems in
contexts, deciding which operations and
methods to use and why.

» Solve problems involving four-
operations.

» Use estimation to check answers to
calculations.

Children should:

» Be given the opportunity to apply their previous learning into new contexts and use it to
solve problems in different ways.

= Where children are not confident with previous learning or do not have a solid
understanding of the place value and maths underpinning the strategies, they should have
the opportunity to track back and fill these gaps in their learning.

= Children should be given the opportunity to regularly and independently select the most
effective method from their repertoire.

« Children should be given the opportunity to interpret and use mathematical pictures and
practical resources as part of their varied fluency, reasoning and problem solving.

Mental Methods:

» Consolidate all mental strategies from previous year groups.

« Counting back in powers of tens, including tenths, hundredths and thousandths.

« Use knowledge of place value and related calculations

= Subtract a power of ten, or a whole number and adjust.

+ Find the difference by counting up through the nearest multiple of 0,1, 10, 100 or 1,000 then
adjust.

« Continue to use the relationship between addition and subtraction.




Written Methods:

Step 1: Using the compact column
method to subtract more complex
numbers.

Step 2: Use the compact column
method to subtract money and
measures, including decimals with
different numbers of decimal
places. Children can fill empty
decimal places with zeros to show
the place value in each column.

Ensure children have experience of
using this method for subtraction
where there is a 0 in the column they
need to exchange from, and that they
understand, through clear modelling
(using practical resources) how to
move to the next column and
exchange then ‘move’ the value along.

JENF
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WOLTEPLECA T EON

Year 1

National Curriculum Objectives: Key Skills/ other linked NC Key Vocabulary
Multiplication objectives from Obijectives (Place Value)
Multiplication and Division Strand
» Solve one-step problems involving * Countin multiple of 2,5 groups of, lots of, sets of
multiplication, by calculating the and 10.
answer using concrete objects, times, altogether,
pictorial representations and arrays, multiply, count,
with support from the teacher.

Children should:

Begin to understand multiplication by multiplying with concrete objects, arrays and
pictorial representations.

Experience counting equal groups of objects in 2s, 5s and 10s.

Experience practical problem-solving activities in various contexts.

Make connections between concrete resources and pictorial representations, number
patterns, arrays and counting in 2, 5 and 10s.

Be given the opportunity to explore and understand the vocabulary of early multiplication
e.g. lots of, how many altogether etc.

Mental Methods:

Counting in multiples of 2, 5, and 10s.

Spotting number patterns when counting in 2, 5 and 10s.
Repeated addition

Links to doubling

Use of arrays

How many legs will 5 children have?

There are _ groups of _ flowers.

2+2+2+2+2
There are _ flowers altogether.




WOLTFERPLECA T EON

Year 2

National Curriculum Objectives: Key Skills/ other linked NC Key Vocabulary

Multiplication objectives from Obijectives (Place Value)
Multiplication and Division Strand
» Recall and use multiplication facts for | = Recognise odd and even | Year 1 vocab plus

the 2, 5 and 10 times tables. numbers.

» Calculate mathematical statements  Countin steps of 2,3 Array, multiplied by,
for multiplication within the and 5 from zero and in repeated addition,
multiplication tables and write them 10s from any number.
using the multiplication signs and Two times, three times,
equals signs. five times, ten times

= Show that the multiplication of two
numbers can be done in any order.

» Solve problems involving
multiplication and division, using
materials, arrays, repeated addition,
mental methods and multiplication
facts, including problems in context.

Children should:

= Develop their understanding of multiplication through the use of practical resources
and pictorial representations.
» Multiply using arrays and repeated addition.

Mental Methods:

e Counting in twos, fives and tens

* Repeated addition

* Use of arrays

* Children should recall multiplication facts for the 2, 5 and 10 times tables through
practising counting and understanding of the operation and number patterns.

= Using doubling and understanding that this is the same as multiplying by 2.

» Reordering a calculation, knowing that multiplication can be done in any order.




Written Methods:

Step 1: Practical Apparatus

Children continue to explore 5 5 5
multiplication through use of real- 00000 00000 U
life problems using a range of

_ _ 5x3=5+5+5
practical equipment.

Step 2: Arrays 2X5=2+2+2+2+2

Use arrays to help teach
the children that
multiplication can be done
in any order and explore
examples such as

5x2=5+5

2x..=10

Step 3: Repeated Addition on a number line.

Children start from O and make
equal jumps on a number line in
order to work our multiplication
facts and write multiplication
statements using x and = symbols.




WOLY7EPLECATEON

Year 3

National Curriculum Objectives: Key Skills/ other linked Key Vocabulary
Multiplication objectives from Multiplication NC Obijectives (Place
and Division Strand Value)
» Recall and use multiplication and division » Countfrom 0 in All previous vocabulary,
facts for the 3,4 and 8 times tables. multiples of 4 and 8. plus:
= Write and calculate multiplication using
the multiplication tables they know, Product, multiple

including for two-digit numbers times
one-digit numbers, suing mental
methods and progressing to formal
written methods.

» Solve problems, including missing
number problems, involving
multiplication, including positive integer
scaling problems and corresponding
problems in which n objects are
connected to m objects.

Children should:

« Continue to develop their understanding of multiplication through use of practical
resources and pictorial representations. Year 2 multiplication must be consolidated for
those children who do not have a secure understanding.

= Be given the opportunity to practise their recall of the 2,5 and 10 times tables from the
start of Year 3, before any new multiplication objectives are introduced.

- Start to be introduced to the grid method for multiplication. However, in order to do this,
children need secure understanding of the maths which will underpin this.

Mental Methods:

« Countingin 2s, 5s, 10s, 3s, 4s and 8s.

* Repeated addition

+ Recall multiplication facts for 2, 5 and 10 times tables (from Year 2)

* Recall multiplication facts for 3, 4 and 8 times tables

« Use known facts and place value to multiply by 2,3,4,5,8 and 10.

» Use doublesto link to x2, x4 and x8.

+ Reorder a calculation, understanding that multiplication can be done in any order.




Written Methods for multiplying a two-digit number by a one-digit number.

Step 1: Arrays 000 O
Reinforce Year 2 work on arrays, o o Ldl 00
ensuring children have a secure 000 00
understanding and can apply A+d+4=12 0 e
these to calculate facts for the 3, ~ ~
4 and 8 times tables. 4x3=12 3+3+43+3=12

3x4=12

Step 2: Introducing the grid method using arrays

10 3

Introduce the grid method to the X

children by making the arrays to 4 0000000000 1000
y Yy 0000000000 |000

represent the multiplication 0000000000 00O
statement. E.g. “We need 4 rows of 0000000000 |000

10 and 4 rows of 3”.

x Tens Ones

Then move onto using dienes, as a
progression towards a more
compact method.

Children can then represent the
work they have done with the BiTE
practical resources, in a way in 3
which they understand, after =
modelling by the teacher.

Step 3: Grid method

Once the children have a secure

understanding of the above steps, the = ;

grid method can be introduced, alongside

£ %
o
o

ulo | L2

a pictorial representation to start with,
then the children practise and use this in

"

a variety of different contexts. s ‘L\'i O+ 112 |

Step 4: Short multiplication

For those children who show a secure

understanding of the previous steps and |3 i I |

can use these in a variety of contexts, they [l il |
may be shown how to record this as a short I__\\ 34;.._ r
multiplication method. This should be done | Lulohedy
alongside the grid method so that children |.,7 SIE] |

are clear on the link between the two.




WOLTEPLECA T EON

Year 4

National Curriculum Obijectives: Key Skills/ other linked NC Key Vocabulary
Multiplication objectives from Obijectives (Place Value)
Multiplication and Division Strand
» Recall multiplication facts for * Countin multiples of 6, All previous vocabulary,
multiplication tables up to 12 x 12. 7,and 9 plus:
« Use place value, known and derived
number facts to multiply mentally inverse

including multiplying by 0 and 1.

= Multiply 3 numbers together

- Multiply two-digit and three-digit
numbers by a one-digit number using
formal written layout.

» Solve problems involving
multiplication

Children should:

+ Be taught specifically, through exploration of place value, to multiply by 10, 100 and 1,000.
Children should be confident in discussing the place value of each digit and how these
change.

= Have the opportunity to apply their known number facts to solve other calculations. E.qg. if
7+ 4=11,then 70 + 40 =, 700 + 400 = etc.

- Be given the opportunity to consolidate and practise their previous learning on
multiplication before new content is introduced.

= Be practising their recall of their previously learnt times tables (2, 5, 10, 3, 4 and 8) from the
start of year 4, before any new times tables are introduced.

= Be given regular opportunity to approximate before they calculate and use this to check
the accuracy of their calculations.

Mental Methods:

« Counting in 6s, 7s, 9s, 25s and 100s

+ Recall previously learnt multiplication facts with increasing confidence (2, 5, 10, 3,4 and 8
times tables).

+ Recall multiplication facts for the 6, 7, 9, 11 and 12 times tables.

« Partitioning: multiplying hundreds, tens and ones separately and then recombining.

» Using understanding of when a number is multiplied by 10, 100 or 1,000.

« Using knowledge of number facts and place value e.g. 7 x 8 =56 to find 70 x 8, 7 x 80 etc.




Written Methods:

(For progression on multiplying a two-digit number by a one-digit number see Year 3)

(You may need to back track to arrays and using arrays in the grid method for multiplying a 3-
digit number by a one-digit number- See Year 3)

Step 1: Grid method for multiplying three-digit numbers by a one-digit number.

Recap previous multiplication
using the grid method and
extend this to multiplying
two-digit and three-digit
numbers by a one-digit
number. Track back for any
children who are not
confident.

Step 2: Short multiplication for multiplying by a one-digit number.

Pupils can be asked to work
out a calculation using the - o —

grid method, and then ”';i,l zz | 125
compare to ‘your’ column < gggg’ el | | w| | 1%
method. What are the | izl zielslel = \ 7| 510
similarities and differences? £61G Ol ylode ~ 6. s
Jistesl 11| HE

Unpick the steps together L= )
and show how it reduces
the steps.

Children start by completing a short multiplication method alongside the grid method
until they are secure and able to see and understand the links between the two.




HOLTERPLECATEOWN

Year 5

National Curriculum Objectives: Multiplication Key Skills/ other linked Key Vocabulary
objectives from Multiplication and Division NC Objectives (Place
Strand Value)
« Multiply numbers up to 4 digits by a one-digit « Count forwards in All previous vocabulary,
or two-digit number including long steps of powers of 10 plus:
multiplication for multiplying by two-digit for any given number
numbers. up to 1,000,000. Square number, cube
« Identify multiples and factors number integer, short
+  Multiply mentally, drawing upon known facts. multiplication, long
*  Multiply whole numbers and those involving multiplication

decimals by 10, 100 and 1,000.

 Recognise and use square and cube numbers.

* Solve problems using the 4 operations, and a
combination of these, including understanding
the meaning of the equals sign.

* Solve problems involving multiplication and
division, including scaling by simple fractions
and problems involving simple rates.

Children should:

Now be able to recall the multiplication facts for ALL their times tables up to 12 X 12.
Children need to be given regular opportunities to increase their speed and confidence
with this, as well as apply these facts to other calculations.

Be taught specifically, through exploration of place value, to multiply by 10, 100 and 1,000.
Children should be confident in discussing the place value of each digit and how these
change.

Have the opportunity to apply their known number facts to solve other calculations. E.g. if
7+4=11,then 70 + 40 =, 700 + 400 = etc.

Be given regular opportunity to approximate before they calculate and use this to check
the accuracy of their calculations.

Mental Methods:

Counting in steps of powers of 10

Use commutativity and tables to multiply

Use known facts and place value to multiply

Use related facts to multiply

Scaling up using known facts to multiply

Recall of all times tables up to 12 X 12

Using times table facts to recognise and use square and cube numbers.

Use understanding of multiplying by 10, 100 or 1,00 and how the digits change in their
place value.

Use the relationship between multiplication and division.




Written Methods:

Step 1: Short multiplication for multiplying by a one-digit number

Children use this method to multiply I \ : ]L‘]
four-digit numbers by a one-digit 27 : '
number, in a range of contexts and . §&

units. You may need to back track to
grid method or use concrete and
pictorial for those children not yet
secure.

Step 2: Introduce long multiplication for multiplying up to four-digit numbers by
two-digit numbers.

. X 10 9

The grid meth n
gg dd et Iod can be used 10 100 20
to Iintroduce long 4 40 36

multiplication as this method
not only shows each row
clearly but will be a familiar
method to the children.

Children when multiplying by
the tens number, children can
be taught to put the ‘0’ in the
ones column then think ‘1 times
8, 1times 1’ etc., as long as they 2 =1el ' 1
understand the place value s ~ A=
involved. \ >+ 1 |

M




WOLYyERPLECATEON

Year 6

National Curriculum Obijectives: Key Skills/ other linked Key Vocabulary
Multiplication objectives from Addition, NC Obijectives (Place
subtraction, multiplication and division Value)
strand.
* Multiply numbers up to 4-digits by 2- + Understanding place | All previous vocabulary,
digit numbers using long multiplication. value in large plus:
- Perform mental calculations, including numbers
with mixed operations and large Tenths, hundredths,
numbers. decimals
* Identify common factors and common
multiples.

» Use their knowledge of the other of
operations to carry out calculations
involving the four operations.

= Solve problems involving the four
operations.

= Use estimation to check answers to
calculations.

Children should:

 Have the opportunity to consolidate previous multiplication work and track back if they
are not secure.

+ Have the opportunity to apply short and long division to various contexts and use it as
part of their varied fluency, reasoning and problem solving.

» Be given regular opportunity to approximate before they calculate and use this to check
the accuracy of their calculations.

Mental Methods:

= Rapid recall of all times tables up to 12x12 - as in Year 4 and Year 5
+ Recalling square and cubed numbers

+ Use known facts and place value to multiply.

* Use related facts to multiply.

= Scaling up using known facts.

» Use the relationship between multiplication and division.




Written Methods: Short and long multiplication

Children will use short

multiplication to multiply h_ . Z
numbers with more than 4

digits by a 1-digit number, to X 8
multiply money and measures 3 L{- 6
Z

1O

and to multiply decimals with
up to 2 decimal places by a
single digit.

Children will use long
multiplication to multiply
numbers with up to 4-digits by

2-digit numbers. -
| 74




DXV ESTON

Year 1

National Curriculum Obijectives: Division Key Skills/ other linked NC Key Vocabulary
objectives from Multiplication and Obijectives (Place Value)
Division Strand
* Solve one-step problems involving  Countingin 2s, 5s and share, share equally, one
division, by calculating the answer 10s each, two each..., group,
using concrete objects, pictorial groups of, lots of, array

representations and arrays, with
support from the teacher.

Children should:

* Be given lots of opportunity to explore division as both grouping and sharing, using
practical resources and pictorial representations to solve simple problems.

* Be taught to understanding the difference between grouping objects (How many groups of
2 can you make?) and sharing objects (Share these sweets between two people).

e Be taught to find half of a group of objects by sharing into 2 equal groups.

e Children should be taught to interpret and use pictures to support their grouping and
sharing, alongside the use of practical objects and resources.

Mental Methods:

» Counting in twos, fives and tens

» Links to halving

* Use arrays

= Through grouping and sharing small quantities, children will begin to understand division
and finding simple fractions of objects, numbers and quantities:

00
& | //;5

"

Share the sweets equally between the two plates. How many equal groups Of_ 2 can you make with
the pencils?

_ sweets shared equally between 2 is _.
If you had 12 pencils, how many groups of 2 would

be able to make?
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Year 2

National Curriculum Obijectives: Division Key Skills/ other linked NC Key Vocabulary
objectives from Multiplication and Obijectives (Place Value)
Division Strand
« Recall and use division facts for the 2,  Countingin 2s, 5s, 10s Year 1 vocabulary plus:
5 and 10 times tabl